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Scientific Notation 


A number written in the form 


(move décimal point five places to 
the right) 


axl0 n ,wherel<a<10and n is an integer, 
is calied the scientific notation. 


Write each of the following 
ordinary numbers in scientific notation 
(i) 30600 (ii) 0.000058 


Solution 


(i) 30600 = 3.06 x 10 4 

(move décimal point four places to 

the left) 

(ii) 0.000058 = 5.8 x 10“ 5 


Change each of the following 
numbers from scientific notation to 
ordinary notation. 

(i) 6.35 x 10 6 (ii) 7.61 xlO -4 


Solution 


(i) 6.35x10* = 6350000 

(move the décimal point six places 

to the right) 

(ii) 7.61 x 10T 4 = 0.000761 

(move the décimal point four 

places to the left) 


Exercise 3.1 


Ql. Express each of the following 

numbers in scientific notation. 

i) 5700 

Sol: 5700 = 5.7xl0 3 (move décimal 

point three places to left) 

ii) 49,800,000 

Sol: 49,800,000 = 4.98x1 0 7 (move 

décimal point seven places to left) 

iii) 96,000,000 

Sol: 96,000,000 = 9.6xl0 7 (move 

décimal point seven places to left) 

iv) 416.9 

Sol: 416.9 = 4.169xl0 2 (move décimal 

point two places to left) 

y) 83,000 


Sol: 83,000 = 8.3xl0 4 (move décimal 
point four places to left) 

vi) 0.00643 

Sol: 0.00643 = 6.43 xlO -1 (move 

décimal point three places to right) 

vii) 0.0074 

Sol: 0.0074 = 7.4 xlO" 3 (move décimal 
point three places to right) 

viii) 60,000,000 

Sol: 60,000,000 = 6.0xl0 7 (move 

décimal point seven places to left) 

ix) 0.00000000395 

Sol: 0.00000000395 = 3.95 xlO -9 

(move décimal point nine places to 
right) 








X) 


275,000 

0.0025 

275,000 

0.0025 


2.75X10 5 
2.5x1 0' 3 ' 


( move dcc imn ) poinl fi vc p 1 aces to le Cl ) 
f move deci nul point thicc places to ngiu } 


Q2. Express the followtng mmiberç 
in ordinary notation. 

i) 6x10 4 

Soi: 6x10 4 = 0.0006 (move 

décimai point four places to lefî) 

ii) 5.06x1 0 i0 

Soi: 5.06x1 0 i0 = 50,600,000,000 

(move décimal point ter. places to 
right) 

iii) 9.01 8x1 0 -6 

Sol: 9.01 8x1 0' 6 ~ 0.000009018 (move 

décimal point six places to left) 

iv) 7.865x10* 

Sol: 7.865 x 1 0* = 786,500,000 (move 

décima) point eight places to right) 


Logarithm of a Real Nuniber 


If a x - y then x is called the 
logarithm of y to the base V and is 
vvritten as log„ y = x, where a > 0, a ï 1 
and y > 0 

i.e., the logarithm of a number y to 
the base ‘a’ is the index x of the power to 
which a must he raised to get that number 

y- 

The relations a - y and log a y = x 
are équivalent. When one relation is given, 
it can.be convcrted into the other. Th us 

= y <=» loga V = À 



Find log 4 2, i.e., find log of 2 to the 

base 4. 



Tel iog 4 2 x 

Then its cxponenetial form is 4 X = 2 
i.e., 2 7x = 2 1 2x~j 



Sincc a ° ■ 

Since a } ■■ 

• If the base of logarithm is taken as 
10 then logarithm is called Commun 
Logarithm. 


The intégral part of the logarithm 
of any number is called the characteristic. 




The characteristic of the logarithn 
of a number greater t'nan 1 is always one 
less than the number of digits in the 
integra! part of îhe number. 

When a number b is written :n the 


scientific notation, i.e., in the form b = ax 
10" where 1 < a < 10, the power of 10 i.e., 
?.e characteristic of log h. 


n will «i 


mm 


Number 

j Scientific 
Notation 

J Characteristic ] 
1 of the 

l 

Logarithm i 

T02 | 

i 

1.02 x 10° 

! "Ô — “ ! 

99.6 | 

9.96 x !0 r 1 

ï 

102 , 

1.092 x 10H 

2 ~ " 

1.662 A | 

1 .6624 x 10 3 j 

3 





Characteristic 


of Logarithm of 


The characteristic of the logarithm 
ot a number less than 1, is always négative 
and one more than the number of zeroes 
immediately after the décimal point of the 
number. 


Write the characteristic of the log 
of following numbers by expressing them 
in scientific notation and noting the power 
of 10. 


0.872, 0.02, 0.00345 


Number 

Scientific 

Notation 

Characteristic 
of the 
Logarithm 

0.872 

| ~ 

8.72 x 10' 1 

-1 

0.02 

2.0 >T 10' 2 

-2 

0.00345 

3.45 x 1(F 

-3 


Mantissa 


The fractional part of the 
iogaritf ii of a number is called the 
mantissa. Mantissa is always positive 

IIM ffli 


Find the mantissa of the logarithm 
of 43.254 


Solution 


Rounding off 43.254 we consider 
only the four significant digits 4325. 

(i) We first locate the row 
corresponding to 43 in the log 
tables and 

(ii) Procecd horizontal) y lill we reach 
the column corresponding to 2. 
The number at the intersection is 
6355. 


(iii) Again proceeding horizontally till 
the mean différence column 
corresponding to 5 intersects this 
row, we get the number 5 at the 
intersection. 


(iv) Adding the two numbers 6355 and 
5 we get .6360 as the mantissa of 
the logarithm of 43.25. 



Find the mantissa of the logarithm 


of 0.002347 


Solution 


wr(\ 

Here also, we consider only the 
four significant digits 2347 

We first locate the row 
corresponding to 23 in the logarithm tables 
and proceed as before. 

Along the saine row to its 
intersection with the column 
corresponding to 4 the resulting number is 
3692. The number at the intersection of 
this row and the mean différence column 
corresponding to 7 is 13. Hence the sum of 
3692 and 13 gives the mantissa of the 
logarithm of 0.0023476 as 0.3705 


Find (i) log 278.23 

(ii) log 0.07058 


Solution 


(i) 278.23 can be rounded 
off as 278.2 

The characteristic is 2 and the mantissa, 
using log tables, is .4443 

log 278.23 = 2.4443 

(ii) The characteristic of log 0.07058 is 

-2 which is written as 2 by 
convention. 




Using log tables the mantissa is .8487, so 
that 

Log 0.07058 = 2.8487 


l.vamnle 


Find the numbers whose 
iogarithms are 

(i) 1.3247 (ii) 2.1324 


Solution 


(i) 1.3247 

Reading alotig the row 
corresponding to .32 (as mantissa = 
0.3247), we get 2109 at the intersection of 
this row with the colutnn corresponding to 
4. The number at the intersection of this 
row and the mean différence coiumn 


corresponding to 7 is 3. Adding 2109 and 
3 we get 2112. 

Since the characteristic is 1, it is 
increased by 1 (because there should be 
two digits in the intégral part) and 
therefore the décimal point is fixed after 
two digits front left in 2112. 

Hence antilog of 1.3247 is 21.12. 
(ii) 2.1324 

Proceeding as in (i) the signifîcant 
figures corresponding to the mantissa 
0.1324 are 1356. Since the characteristic is 

2 , its numerical value 2 is decreased by 1. 
Hence there will be one zéro after the 
décimal point. 

Hence antilog of 2 .1324 is 0.01356. 



Ql. 

Find the comuton 

logarithm of 


Hence log 0.3206 

= 1.5060 

the foliowing numbers. 



Q2. 

If log 31.09 = 

1.4926, find the 

1) 

232.92 



values of foliowing: 



232.92 can be rounded off 

as 232.9 

i) 

log 3.109 



Characteristic 

= 

2 

Sol: 

log 3.109 



Mantissa 

=3 

.3672 


Characteristic 

a 0 


Hence log 232.92 

= 

2.3672 


Mantissa 

= .4926 

H) 

29326 




So log 3.109 

= 0.4926 

* 

29.326 can be rounded off as 29.33 

ü) 

log 310.9 



Characteristic 

SS 

1 

Sol: 

log 3 10.9 



Mantissa 

35 

.4673 


Characteristic 

= 2 


Hence log 29.326 . 

= 

1.4673 


Mantissa 

= .4926 

üi) 

0.00032 




So log 310.9 

= 2.4926 


Characteristic 

- 

4 

ni) 

log 0.003109 



Mantissa 

= 

.5051 

Sol: 

log 0.003109 



Hence log 0.0032 

— 

4.5051 


Characteristic 

= 3 

iv) 

0.3206 




Mantissa 

= .4926 


Characteristic 


ï 


Soiog 0.003109 

= 3.4926 


Mantissa 

= 

.5060 

iv) 

log 0.3109 





1 


Sol: log 0.3109 

Characteristic = ï 

Mantissa = .4926 

So log 0.3109 = î .4926 

Q3. Find tbe numbers whose 
comnion logarithms are: 
i) 3.5621 

let the number be x 
log x = 3.5621 

Characteristic = 3 

Mantissa = .5621 

x = antilog 3.5621 = 3648 

x ss 3648 

Hence 3648 is the required number 
ü) Ï.7427 

Let the number be x 
Log x = 1.7427 

Characteristic = ï 

Mantissa = .7427 

x = antilog ï.7427 = 0.5530 

x = 0.5530 

Hence 0.5530 is the required 

number 

Q4. What replacement for the 

unknown in each of following 
will make the staiement true? 

i) logj81 = L 

In exponential form 
3 l =81 
3 1 ' = 3 4 

=> |L = 4| Bases are equal so 

exponents are equal 

ii) log, 6 = 0.5 

In exponential form 

„0.S C 

a =6 


a 2 =6 

Squaring both side 

Ml =(*) ! 


üi) log, n = 2 

In exponential form 

cl 

5 =n 


iv) 

10 p =40 



In logarithmic form 


Log jo 40 

= P 

or 

log 40 

= P 


Characteristic 

= 1 


Mantissa 

= .6021 

So, 

P 

= 1.6021 

Q5, 

Evaluatc 



i) log, 

128 

Let x - Log, — 

62 128 

In exponential form 

r-JL 

128 

2* _ J_ 

2 7 

2 X = 2' 7 
=> .y = —7 

ii) log 5 12 to the base 2yfl 

Sol: log 2 ^512 

Let x = log 512 

In exponential form 




( 2 V 2 )' =512 



•3- 


a = 6 

Q6. Evaluate the value of ‘x’ from 
the following statements. 

i) log 2 a = 5 

In exponential form 



' ii) loggj 9 = a 

In exponential form 
8T =9 


(9=)' =9 
1 



ni) log M 8-~ 


In exponential form 
(64)a =8 

JT 

( 8 2 ) 2 =8 

8 *=8 
8 ' = 8 ’ 

=> A = 1 

log r 64 = 2 
In exponential fonn 
a 2 = 64 

A 2 = 8 2 


Iog 3 A = 4 

In exponential form 
3 4 = A 

=> [a = 8 1 1 


& 


[Laws of Logarithm 


In this section we shall prove the laws 
of logarithm and then apply them to find 
products, quotients, powers and roots of 
numbers. 


(i) log a (mn) = log^m+log^n 

(ii) log a ( — = log a m-log u n 

\n J 

(iii) log a m n = nlog,m 

(iv) log a n = log^ nxlog, b 

or = 

lQ gb a 

(i) Ioga(m«) = log n m + log,»: 


(ü) log, - 


Let log, m—x 


and log a n = y 






Writing in exponential form 
a x ~m and a v -n 


a x x a y —mn 


i.e., 


a x+y -mn 


or iog a (mn) -x+ y - lc>g a m + log a n 
Hence log a (mn) = log a m + log a n 


(i) log„ (mri)ï log a mxlog fl n 

(ii) iog a m + log,, n * !og a (m f n) 

(iii) Ioga (rnnp..)~log a m+log a n+log a p+.. 

The rule given above is itseful in 
finding the product oi' two or more 
numbers using logarithms. 

Evaluate 291.3 x 42.36 

mus 

Let x = 291.3 x 42.36 
Then logx = log(291.3 x 42.36) 

= log29l.3 + log42.36 
(loga/nn = log„m + tog„n) 

= 2.4643 + 1.6269 = 4.0912 
x = anti io s 4.0912 = 12340 


Evaluate 0.291 3 x 0.004236. 

B3 

Let y = 0.2913 x 0.004236 

Then !og y = log 0.2913 + log 0.004236 

log y = 1 .4643 + 3 . 6269 

log y = 3.0912 


y = 
y = 


(••) log. 


m 


V h) 


anti log 3.0912 
0.001234 

= log,m-log,ii 


Let log„ m = x and log„ n = y 


Sothat a x -m and a y =n 

m 


a x m ,v- v 
— = — --=> a ■ 

a y n 


n 


t.e.. 


m 


l°g a | ^ |=^-y=log fl m-log „ n 




Hence log — j- log fl m- log fj n 
\nj 


... . ( m) log m 

(V loga — *■ ~r R — • 

v n ) iog a n 

(ii) log,, m-log,, n * log„ (m—n) 

(iii) '*>&« [ ~ n j 1 - lo Ê« lo Sa « 

(y log.. 1=0) 


Evaluate •' 


291.3 


Let 


42.36 


291 3 291.3 

x - so thaï log x = log 

42.36 42.36 


Then log x - log 291 .3 — log 42.36, 

( !°o« ~ = l°g« m-k)g a n ) 

n 

log x = 2.4643 - 1.6269 = 0.8374 
Thus x - antilog 0.8374 = 6.877 
m fa 

_ , 0.0002913 

Evaluate 

0.04236 

0.0002913 


Let 


>’=- 


so that 


0.04236 

/ 0.00291 3^| 

? 

then log y = log 0.002913 — log0.04236 


log v=log [ 

0.04236 


logy 


3.4643- 2.6269 
= 3 + (0.4643 - 0.6269) - 2 

= 3 -0.1626-2 

= 3 +(1-0.1626)- 1 - 2, 

(adding and subtracting 1) 

= 2 .8374 

[ 3-1-2 =-3-1- (-2) = -2=2] 

Therefore, y = antilog 2 .8374 
y = 0.06877 
(»i) Iogo(in”) = nloga/n: 


Proof 


Let log a m n = x, i.e.,a x - m" 

and log a m = y, Le., a y = m 

Then a x = m n = (a y ) n 
i.e., a x =(a v ) n =a v ”=> 

Le., log a m"=nlog a m 



Evaluate ^/(0.0163) 3 


Solution 


Let y = 0.Ô163) 3 = (0.0163) 3/4 

logy=-(log0.0163) 

4 

=— X2.2122 

4 

6.6366 

4 

8 + 2.6366 
4 

= 2 + 0.6592= 2.6592 

Hence y = antilog 2.6592 
= 0.04562 


(iv) Change of Base Formula: 

log a n~\og h nxlog a b or ~— 

logé" 


Proof 


Let \og h n-x so that n=b x 
Taking log to the base a, we hâve 


loga «-l°g a b X = -*l°g Q b=log b ftlog a b 

Thus Iog a n=log b n log a b (i) 

Putting n~ a in the above resuit, we get 
logj^ axlog 0 fc=log a a= 1 

or log a b=~^— 
logé a 

Hence équation (i) gives 

i logfc « 

log a n=~ È ~ 
logé« 

Using the above rule, a natural 
logarithm can be converted to a common 
logarithm and vice versa. 

logio n 


.(ii) 


loge n =log| 0 «xlog e 10 or 
log 10 n=log e nxlog 10 e or 


logio e 

log^n 


loge 10 

The values of log^lO and log ]0 eare 
available from the tables: 

1 


loge 10= 


0.4343 


=2.3026 


and 


log J0 e=log 2.718=0.4343 


Calculate log 2 3xIog 3 8 


Solution 


We know that 



•V 


log a n 


Jog b± 


log h a 

log 2 3xlog 3 8 


log 3 ^ log 8 
log 2 log 3 


log 8 _ log 2' 


log 2 log 2 
3 log 2 


log 2 


=3 


Exercise 3.3 


Ql. Write the following into sum or 
différence. 

i) log(^xB) 

Sol: log(AxS) = log A + log fi 

... . 15.2 

h) log 

30.5 

Sol: log = log 15.2 - log 30.5 


iii) log 


21x5 

8 


?1x5 

Sol: log = log 21 + log 5 - log 8 


iv) log. 


8 

IY 


Sol: log^=log U5 

= A(i og 7-logl5) 




15 


v) log 


(22)3 

~~¥~ 

( 22 ) 


Sol: log = log ( 22)3 - log 5 3 


= ^log22-31og5 


vi) log 


25x47 

29 


= log 25 + log 47 - log 29 

Q2. Express 

log x- 21og x + 31og (a + 1) - log (a 2 -l) 

as a single logarithm 


Sol: 


logjc — 21og x + 31og(j: + l) — log^A 2 - 
= log x - log x 2 + log ( x + 1) 3 - log (a- 2 
= log A + log ( A + 1)' - log A 2 - log (a 2 
x(a+1) 3 


= log 


= log 


= log 



a 2 (a 2 -1) 


x(x-l)(x+l) 

(x+1 f 


x(x-l) 

Q3. Write the folïowing in the 
of a single logarithm. 

i) log 21+ log 5 

Sol: log 21 + log 5 

= log 21x5 

ii) log 25-2 log3 
= log 25 - log3 2 

= log~log— 

iii) 21ogA-31ogy 

Sol: 21ogA-31og>' 

= log a 2 -log y 3 

= log — 

y 

iv) log 5 + log 6 -log 2 

Sol: log 5 + log 6 -log 2 

, 5x6 

= log— — 


form 




Q4. Cafcuiafe the following: 

i) log 3 2xlog,81 


Sol: As we know (bat log, n = -°^- n - 

“ log b a 

.Mog J 2xlog ! 81=^ 2 .x^8ll 

log 3 log 2 

_ log 81 
log 3 
_ log 3* 
log 3 
_ 4 log 3 
log 3 
= 4 

?i) log, 3xlog 3 25 


Sol: As we know that 
tog* n 


log <( n = 


log h a 


log 5 3 x log, 25 = x 

log 5 log 3 

_ ]og 25 

log 5 

_ log5 2 

log 5 


21og^ 

/K>g5 


= 2 

Q5. If log 2 = 0.301 0, log 3 = 0.4771, 
io g 5 = 0.6990 , then flnd the values of 
the following. 
i) log 32 

Sol: log 32 

= log2 5 
= 5 log 2 
= 5(0.3010) 


= 1.5050 
ii) log 24 

= log8x3 

= log2 ! x3 
= log 2 ! + log3 
= 3 log 2 + log 3 
= 3(0.3010) + 0.4771 

= 0.9030 + 0.4771 
= 1.3801 



= » (0.3010 + 0.6990-0.4771) 


= --(0.5229) 

= 0.2615 

. . .8 

iv) log — 

= log — 

3 

= log 2 3 - log 3 
= 3 log 2 -log 3 
= 3(0.3010) -0.4771 
= 0.4259 

v) log 30 

= 3og2x3x5 
= log2 + log3+log5 
= 0.3010 + 0.4771 + 0.6990 
= 1.4771 




Show that 

,, 16 £ . I 25 , 81 , . 

71og h51og hlôg — =log2. 

15 24 80 


Solution 


i u c -, 16 , 25 81 

L.H.S = 71og h 5 log h log — 

15 24 80 

= 7[log 16 — log 15]+ 5[log 25 - log 24] 

+ 3[log81-log80] 


7[log 2 4 -log (3x5)]+5[log 5 2 -log 
(2 3 x3)]+3[log3 4 -log(2 4 x5)] 

: 7[4 log 2 - log 3 - log 5J + 5[2 log 5-3 log 2- log 3] 
+ 3[4 log 3 - 4 log 2 - log 5 J 

= (28-15-12) log2+(-7-5+l 2) 

log 3+(-7 + 10-3) log5 

Iog2+0+0=log2 = R.H.S 


Evaluate: 


[ 0.0792 lx (18.99/ 

(5. 79) 4 x 0.9474 
Let y = 

| o.07921x(18.99) 2 

(5.79) 4 xO.9474 

0.0792 lx(18.99) 2 ^ 


(5.79) 4 xO.9474 
Log y = 

1 


J 


log 


0.07921x(18.99) 2 ^ 


(5.79) 4 xO.9474 


flog (0.07921 x(l 8.99) 2 } -log { (5.79) 4 xO.9474} 1 
= ^ [log 0.07921+2 log 18.99— 41og5.79 - log 0.9474 } 
= ^ [2.8988+ 2(1 .2786)-4(0.7627)-î.9765] 

= ^ [2.8988 + 2.5572 - 3.0508 - Î.9765] 

= ~ [-2 + 0.8988 + 2.5572 - 3.0508 + 1 - 0.9765] 
(2.4287) 

= -(3+1.4287 

3 

= 1+0.4762=1.4762 

y = antilog 1.4762=0.2993 


Given A = If k = 2, what 

A 

should be the value of d to make A = — - ? 

2 


Solution 


Given that A = A 0 <? 


—kd 


= e 


-kd 


Substitutîng k = 2 and A = , 


1 

we get — = e 


■ 2 a 


Taking common log on both sidcs, 
log ] o 1 - logi<)2 = -2 d logujÉ*, 
where e = 2.7 1 8 

0 - 0.3010 = -2d (0.4343) 

0.3010 


2x0.4343 


=0.3465 





Qi. 

i) 



Use log tables to find the values 
of 

0.8176 x 13.64 


= log 0.678 + log 9.01 - log 0.0234 
= 1.8312 + 0.9547 -(2.3692) 


Sol: Let * = 0.8176x13.64 
Taking log of both sides 
log x = log 0.8176x13.64 
log x — log 0.8 176 + log 1 3.64 

= 1.9125 + 1.1348 
= -1+0.9125 + 1.1348 
log x = 1.0473 
Characteristics = 

Mantissa = 

x ~ antilog 1.0473 = 


1 

.0473 

11.15 


H) 


Sol: 


iil) 


(789.5)8 


Let x = (789.5)8 
Taking log of both sides 

log x = log (789.5)» 

= hog(789.5) 

= i(2.8974) 

log x- 0.3622 
Characteristics = 

Mantissa = 

x = antilog 0.3622 = 

0.678x9.0 1 
0.0234 " 

r , 0.678x9.01 

0.0234 

Taking log of both sides 
0.678x9.01 


0 

.3622 

2.302 


log x = log 


0.0234 


= -1 ■ + 0.83 12 + 0.9547 - (-2 + 0.3692) 

= -1 + 0.8312+ 0.9547 + 2 - 0.3692 
log x- 2.4167 

Characteristics = 2 

Mantissa = .4167 

x = antilog 2.4167 = 261.0 

iv) ^2.709 xVÜ239 

Sol: Let x = î/ÏJW x ^/Ü239 
Taking log of both sides 

i ! 

log x = log (2.709)5 x ( 1 .239)7 

= log (2.709)' + log (1.239)5 



= ~ log (2.709)+^ log (1.239) 

= j(0.4328)+ ^(0.0931) 

= 0.0866+0.0133 
log x = 0.0999 


Characteristics = 0 
Mantissa = .0999 
x= antilog 0.0999 
x = 1.259 


v) 


Sol: 


(1.23) (0.6975) 
(0.0075)(1278) 

Lrt,- (1-231(0.6975) 
(0.0o75)(1278) 


Taking log of both sides 


log x = log 


(1.23) (0.6975) 
(0.0075)(1278) 


= log 1 .23 + log 0.6975 - log 0.0075 - log 1 278 

= 0.0899 + Î.8435 - 3.875 1 - 3. 1 065 
= 0.0899 - 1 + 0.8435 + 3 - 0.875 1 - 3. 1065 


log x = —1.0482 

= -2+2-1.0482 
= -2+0.9518 
log * = 2.95 18 

Characteristics = 

Mantissa = 

x- antilog 2.9518 = 


2 

.9518 

0.0895 


vi) 


/0.7214X 20.37 


60.8 


Let x = l 


0.7214x20.37 


60.8 


x- 


0.7214x 20.37 V 


1, 60.8 

Taking log of both sides 


log x = log 


0.7214x 20.37 


= H 


60.8 
0.7214x20.37 


60.8 


1 


= - ( log 0.72 1 4 + log 20.37 - log 60.8) 
= ^(1.8582+1.3090-1.7839) 

J 

= - (-1 + 0.8582 + 1 .3090 - 1 .7839) 

= i (-0.6167) 

log x = —0.2056 

= -1+1-0.2056 * 

= -1 + 0.7944 

log x = Î.7944 

Characteristics = 1 

Mantissa = .7944 

x= antilog î.7944 


vü) 


= 0.6229 
83x^/92 
127x^46 

83x^92 


Sol: Let x = 


127x^246 
83x(92)î 

x ~ i 

127x(246)s 
Taking log of both sides 

83x(92)i 


log x = log 


127x(246)5 /^ Cj 




= log 83 + log (92)3 - i 0 g 1 27 - log ( 246)5 
= log 83 + ^ log (92) - log 1 27 - - log ( 246 ) 

= 1.9191+^(1. 9638)- 2. 1038- j (2.391) 

= 1.9191+0.6546-2.1038-0.4782 
log x = -0.0083 

= -1 + 1-0.0083 
= -1 + 0.9917 
log x = 1.99 17 

Characteristics = ï 
Mantissa = .9917 

x = anti log Î.99 17 = 0.98 1 1 


viii) 


(438) j VO.056 


Sol: Let x = 


x = 


(388) 4 

(438) 3 V0.056 
(388) 4 

(438) 3 x(0.056)î 


(388) 4 



Taking log of both sides 

(438) 3 x (0.056)2 


log x = log 


(388) 


= log (438) 5 + log (0.056)2 - log (388)“ 

= 3 log (438) + ~ log (0.056) - 4 log (388) 

= 3(2.6415) + ^ (2.7482) -4(2.5888) 

= 3 (2.641 5) + ^(-2 + 0.7482) -4(2.5888) 

= 7.9245 + ~ (-1 .25 1 8) -10.3552 

= 7.9245 - 0.6259 - 10.3552 
log x = -3.0566 
= ^+4-3.0566 
= -4+0.9434 

log x — 4.9434 

Characteristic = 4 

Mantissa = .9434 

.t = antilog 4.9434 = 0.0008778 

Q2. A gas is expanding according to the 
Iaw PV" = C. Find C when P=80, V=3.1 

5 

4' 


\\A 


àS 


\ 


and n 


Sol: PV" - C 

Taking log of both sides: 
log PV" =logC 
log P + log V" = logC 
log C = log P + n log V 

5 

Putting P = 80, V = 3.1 and n = — 

log C = log 80+ -log 3.1 
4 


= 1.9031 + ^(0.4914) 

= 1.9031 + 0.6143 
logC = 2.5174 
Characteristic = 2 
Mantissa = .5174 
C = antilog 2.5 174 
C = 329.2 unit 

Q3. The formula p = 90(5) applies 

to the demand of a product, where ‘q’ is 
the number of units and p is the price of 
one unit. How many units will be 
demanded if the price is Rs. 18.00? 

Sol: p = 90(5) in 

<? = ? and p = Rs. 18.00 

As p = 90(5) 10 

-q 

18 = 90(5) 10 

Taking log of both sides 
log 18 = log 90(5) 10 

Iogl8 = log90+log(5) *ô 

logl8-log 90 = -j^iog5 

1 0 ( log 1 8 - log 90) = -c/ log 5 

10(1 .2553 - 1 .9542) = -q (0.6990) 

-6.989 = —q (0.6990) 

=> q (0.6990) = 6.989 

_ 6.989 
q “ 0.6990 
q = 9.998 

q = 10 approximately 


So 10 units will be demanded 
OR 

p = 90 (5) 

Taking log of both sides 

!og p = log 90 (5) >.o 

— q / 

log p = log 90 + log ( 5 ) ' /]0 
log p = log 90 — log 5 

“ 1( >g 5 = log 90 - log p 

log 5 = log 90 - log 18 

log 5 = ioe — 

10 te ~ is 

---- log 5 = log 5 

jq_ iog 5 
10 îog 5 



q = 10 Units 
Q4. If A ~ nr 
22 

n = — , r-15, A = 2 

1 

As A - jtr 1 
Talcing.'log of both sides 
log A îog Tir 2 
= log TT + log r 1 
= log /T + 2 log r 

= Iogy + 21og15 
- log 22 - log 7 + 2 log 1 5 


= 1.3424-0.8451 + 2(1.1761) 
= 1.3424-0.8451 + 2.3522 


log A = 2.8495 

Characteristics = 2 
Mantissa = .8495 
A = antilog 2.8495 
A = 707.1 

Q5. If v = ^nrti, fînd 


v when 


22 

7i = — ,r = 2.5 and h = A.2 
7 


Sol: v = -nr 1 h 

3 

22 

7i = — , r = 2.5 and h = 4.2, v 
1 

t 

As v = -jtr 1 h 
3 

Taking log of both sides 




logv = log-?rr"/î 
3 


= log ^ + iog jz + log r + iog h 
1 22 

- log — + log — + 2 log r + log h 


= log 1 - log 3 + log 22 - log 7 + 2 log 2.5 + log 4.2 
= 0 -0.477 1+1 .3424-0.845 1 + 2(0.3979) +0.6232 
logv = 1.4392 


Characteristics = .1 
Mantissa = .4392 
v= antilog 1.4392 
V = 27.49 



Review Exercise 3 


Q3. Find the value of ‘x’ in the 
following. 
i) log 3 x = 5 

Sol. 10 g 3 x = 5 

la exponential form 
x =3 5 

=> x = 243 

H) log 4 256 = x 

Sol. log 4 256 = x 

In exponential form 
4* -256 
4* = 4 4 
=3> x -4 

ni) log 625 5 = |x 

4 

Sol. log625 5 = ^x 

4 

In exponential form 
(625)4* =5 

(5 4 F=5 

4x— x 

5 4 =5 
5 X = 5‘ 

=> x = 1 

iv > 

2 

Sol. log 64 x = — - 

In exponential form 

-2 

x = 64 3 
x = (4 3 ) 3 


Q4. 

0 


ii) 


Ht) 


iv) 


Q5. 


i) 

Sol. 



= J_ 

X _ 16 

Find the value of ‘x* in the 
following. 
log x = 2.4543 

Characteristic = 2 
Mantissa = .4543 
x = antilog 2.4543 
= 284.6 
log x = 0.1821 
Characteristic = 0 
Mantissa = .1821 
x = antilog 0.1821 
= 1.521 
log x = 0.0044 
Characteristic = 0 
Mantissa = .0044 
x = antilog 0.0044 
x = 1.010 

log x = Ï.6238 

Characteristic = 1 
Mantissa = .6238 

x = antilog ï.6238 
x = 0.4205 

If log2 = 0.3010, log3 = 0.4771 
and log 5 = 0.6990, then find the 
values of the following. 
log45 

log45 





fi) 


fil) 


Q6. 

i) 


= log 3 2 x 5 
= log 3 2 +log5 
= 2log3 + log5 

= 2(0.4770 + 0.6990 
= 0.9542 + 0.6990 
= 1.6532 

log“ 

15 

, 2 4 

= log 

3x5 

= log 2 4 -log 3 -log 5 
= 41og2-log3-log5 

= 4(0.3010)-0.4771- 0.6990 
= 1.2040-0.4771-0.6990 
- 0.0279 

log 0.048 

48 


= log 
= log 
= log 
= log 


1000 

16x3 

10 3 

2 4 x3 

2 3 x5 3 

2x3 


= log 2 + log 3- log 5 3 
= log2+log3-31og5 

= 0.3010+0.4771-3(0.6990) 
= -1.3189 
= -2+2-1.3189 
= -2+0.6811 
= 2.6811 

Simpliiÿ the following: 

\/25.47 


Sol. 


ii) 

Sol. 


iii) 

Sol: 


Let x = (25.47)5 
Taking log of both sides 

log x = log (25.47) 1 

= j log (25.47) 

= -(1.4060) 

3 

log x = 0.4687 
Characteristic = 0 
Mantissa = .4687 
x = antilog 0.4687 
x = 2.942 

342.2 


1 


à , 0 




Let x= (342.2)5 
Taking log of both sides 

Log x = log (342.2)5 

= ^ log (342.2) 

= ^(2.5343) 

log x = 0.5069 
Characteristic = 0 
Mantissa = .5069 
x = antilog 0.5069 
x = 3.213 

(8.97)’ x (3.95 ) 2 


15.37 

(8.97) 3 x(3.95) 2 
Let x = j 

(15.37)5 

Taking log of both sides 

. , (8.97) 3 x(3.95) 2 

log x = log 


(15.37)5 



= log (8.97 ) 3 + log (3.95) 2 - log (15.37)5 
= 31og(8.97)+21og(3.95)-^log(15.37) 

J 

= 3(0.9528)+ 2(0.5966) --(1.1867) 

3 


= 2.8584+1.1932-0.3956 
log x = 3.6560 
Characteristic = 3 
Mantissa = .6560 
x = antilog 3.6560 
x = 4529 




lf a* = n, then 

(a) a = log x n 

(c) x = k>g a n 


(b) x = log„ a 
(d) a = tog„ x 

2. The relation of y = log z x implies 

(a) x y = z (b) z y =x 

(c) x z -y (d) y z = x 

3. The logarithm of unity to any base 

is 

(a) 1 (b) 10 

(c) e (d) 0 

4 . The logarithm of any number to 

itself as base is 

(a) 1 (b) 0 

(c) -1 (d) 10 

5 . log e = where e » 2. 718 

(a) 0 (b) 0.4343 

(c) ~ (d) 1 


6. The value of log 


V 


IS 


(a) 

(b) 


log p -log q 
log p 


i°gq 

(c) log p + log q 

(d) log q - log p 
log w" can be written as 

(a) (log m) n (b) m log n 
(c) n log m (d) log (mn) 


g log h axlog^ b can ^ wr j tten as 

(a) log c a (b) log a c 

(c) log a b (d) log b c 

9. Log y jc will be equal to 


10 . 


11. 


12 . 


13. 


(a) 


(c) 


fog* x 

lOgyZ 


(b) 


logx l 

lOgyZ 


^- Z — (d) 

i«g z y 


log 




log z x 


For common logarithm, the base 
is 

(a) 2 (b) 10 

(c) e (d) 1 

For natural logarithm, the base 
is 

(a) 10 (b) e 

(c) 2 (d) 1 

The intégral part of the common 
logarithm of a number is called 
the 

(a) Characteristic (b) Mantissa 
(c) Logarithm (d) None 
The décimal part of the common 
logarithm of a number is called 
the : 

(a) Characteristic (b) Mantissa 
(c) Logarithm (d) None 


14. 


15. 


16. 


17. 



19. 


If x = log y, then y is called the 
of x. 

(a) Antilogarithm (b) Logarithm 
(c) Characteristic (d) None 
If the characteristic of the 
logarithm of a number is2, that 
number will hâve zéro (s) 
immediateiy after the décimal 
point. 

(a) One (b) Two 

(c) Three (d) Four 

If the characteristic of the 
logarithm of a number is 1, that 

number will hâve digits in its 

intégral part 

(a) 2 

(b) 3 

(c) 4 

(d) 5 

The value of x in log 3 x = 5 
is 

(a) 243 (b) 143 

(c) 200 (d) 144 

The value of x in log x = 2.4543 is 
(a) 284.6 (b) 1.521 

(c) 1.1010 (d) 0.4058 

The number corresponding to a 
given logarithm is known as 


20 . 


21 . 


22 . 



(a) Logarithm (b)Antilogarithm 
(c) Characteristic (d) None 

30600 in scientific notation is 

(a) 3.06 x 10 4 (b) 3.006 x 10 4 

(c) 30.6 x 10 4 (d) 306 x 10 4 

6.35 x 10 6 in ordinary notation 

is 

(a) 6350000 (b) 635000 

(c) 6350 (d) 63500 

A number written in the form 
a x 10", where l<a<10 and n is an 


integer is called 

(a) Scientific notation 

(b) Ordinary notation 

(c) Logarithm notation 

(d) None 

log p - log q is same as 

(a) logf-1 


vpj 

(b) log(p-q) 



(c) 


log P 
i°gq 


(d) log 
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